A protein tyrosine phosphatase inhibitor accelerates angiogenesis in a rat model of hindlimb ischemia.
Vascular endothelial growth factor (VEGF) receptor-2 (KDR/flk-1) has a tyrosine kinase domain and, once activated, induces the autophosphorylation of the tyrosine residues. The phosphorylated KDR/flk-1 can be a substrate for intracellular protein tyrosine phosphatases (PTPs). In the present study, we have examined whether the PTP inhibitor sodium orthovanadate (SOV) activates KDR/flk-1 and accelerates angiogenesis in a rat model of hindlimb ischemia. The left femoral artery was exposed and excised to induce limb ischemia. The PTP activity in ischemic adductors increased, whereas SOV significantly suppressed the increase in the activity. Tyrosine phosphorylation of KDR/flk-1 and Akt phosphorylation significantly increased in the muscles injected with SOV compared with those injected with saline. The amount of VEGF increased in both the muscles injected with SOV and those injected with the saline but did not differ significantly. At 21 days after the induction of ischemia, immunohistochemical studies demonstrated that muscles injected with SOV showed significantly increased capillary density compared with those injected with saline. In a rat model of hindlimb ischemia, not only VEGF but also PTP, which might impair angiogenesis, increased. SOV activated KDR/flk-1 and accelerated angiogenesis. Thus, a PTP inhibitor can be a new drug for therapeutic angiogenesis in peripheral ischemic diseases.